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Description

This invention relates to detecting the mode of a
frequency modulated (FM) signal, and, more particu-
larly, to apparatus for detecting whether a reproduced
FM signal was recorded in a first mode occupying a
first frequency band or a second mode occupying a
second, different frequency band; to video signal re-
producing apparatus for recovering a luminance sig-
nal that is frequency modulated in either a first mode
or a second mode; and to methods of detecting
whether an input FM signal occupies a first frequency
band or a second frequency band.

In a typical video tape recorder (VTR), a compo-
site video signal is normally recorded with a chromi-
nance component whose original frequency is con-
verted to a relatively low frequency region, and with
a luminance component that is frequency modulated.
Video signal levels in the luminance component are
thus represented by a range of frequency modula-
tions. For example, a maximum, or peak white video
level may be represented by a maximum frequency,
and the amplitude of the usual horizontal synchroniz-
ing signal, known as the sync tip level, is represented
by a minimum frequency. The remaining video picture
information is represented by frequencies within this
range.

Improvements in horizontal resolution and pic-
ture quality can be achieved by broadening the range
of minimum to maximum frequencies that the FM lu-
minance signal may occupy. Accordingly, it has been
proposed to use a higher carrier frequency for FM lu-
minance signal recording and to enlarge the frequen-
cy range, or deviation, used to represent video picture
information in the luminance component. This can
best be appreciated by recognizing that in a typical re-
cording operation in the so-called 8mm format, the
carrier frequency of the FM luminance signal varies
from a low of 4.2 MHz to represent the sync tip level
to a high of 5.4 MHz to represent the white peak level.
Improvement in picture quality is expected if this FM
range is broadened and shifted such that the sync tip
level is represented by, for example, 5.7 MHz and the
white peak level is represented by, for example, 7.7
MHz. This latter recording range of the FM luminance
signal is referred to herein as the "high band" mode
of recording, whereas the aforementioned range of
4.2 MHz to 5.4 MHz is referred to as the "low band"
mode of recording.

Some VTRs may have the capability of recording
a video signal (specifically, the FM luminance signal)
in either the high band or the low band. Of course,
whichever band is selected for recording is also se-
lected for playback. However, it may turn out that a
video tape has been recorded on another VTR; and a
user may not be readily aware of the particular record-
ing mode that was used. Nevertheless, for proper vid-
eo signal reproduction, the VTR used to reproduce
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the previously recorded signals must be matched to
the VTR which recorded those signals, and thus it is
desirable to provide some means for selecting a high
band or a low band reproducing mode. For example,
the operating characteristics of the usual FM demod-
ulator, low-pass filter, playback amplifier, and de-em-
phasis circuit should be selected to accommodate
either a high band or a low band FM luminance signal.
While a manual mode change-over switch might sat-
isfy this objective, it is often preferred to provide
mode selection automatically and not rely upon accu-
rate selection by a user of the VTR. Automatic band
selection is particularly advantageous when a video
tape has several programmes recorded thereon,
some having been recorded in the low band mode and
others having been recorded in the high band mode.

One proposal for automatically detecting whether
the reproduced FM luminance signal was recorded in
the high band mode or in the low band mode compris-
es a band-pass filter tuned to a particular frequency
component normally included in a low band FM lumi-
nance signal. For example, the filter may be tuned to
the particular frequency which represents the sync tip
level (for example, a frequency approximately equal
to 4.2 MHz) if the FM luminance signal is recorded in
the low band mode. If this particular frequency is de-
tected, a mode identifying signal indicative of the low
band mode is produced. Conversely, if this particular
frequency is not detected, as when the FM luminance
signal was recorded in the high band mode, the mode
identifying signal indicates this.

Another automatic mode detecting circuit which
has been proposed includes two band-pass filters;
one tuned to the frequency included in the low band
mode which represents the sync tip level and the
other tuned to the frequency in the high band mode
which represents the sync tip level. For example, the
low band sync tip frequency may be approximately
equal to 4.2 MHz and the high band sync tip frequen-
cy may be approximately equal to 5.7 MHz. A low or
high band indication is produced depending on which
filter produces an output signal. To improve reliability,
the outputs of these filters are compared with each
other, resulting in a mode identifying signal of, for ex-
ample, high or low amplitude depending upon which
filter output signal is greater.

These proposals suffer from erroneous mode de-
tection which may be caused by side band compo-
nents passed by the low band filter. For example, if
the FM luminance signal is recorded in the high band
mode, the lower side band component of that signal
representing video signal information may be of a fre-
quency sufficiently close to the frequency to which
the low band filter is tuned as to be passed by that fil-
ter. As aresult, the low band filter produces an output
signal when, in fact, the FM luminance signal occu-
pies the high band. Accordingly, the mode detecting
circuit produces an erroneous indication that the FM
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luminance signal had been recorded in the low band
mode when, in fact, it occupies the high band. This er-
roneous indication may be produced even when the
outputs of the low band and high band filters are com-
pared. In that case, the low band filter output derived
from the lower side band of the FM luminance signal
may exhibit a greater amplitude than the high band
output which represents the sync tip level.

In an attempt to prevent such erroneous mode
identification, it has been further suggested that the
FM luminance signal be supplied to the mode detect-
ing circuit only during the interval that the synchron-
izing signal is present. According to this further sug-
gestion, a gate circuit is enabled by a gate pulse which
coincides in time with the synchronizing signal inter-
val. Hence, the gate circuit is opened only when the
synchronizing signal is present and, thus the lower
side band component of other useful video informa-
tion (that is, non-synchronizing information) is inhib-
ited from reaching the low band filter when the FM lu-
minance signal occupies the high band.

However, the proposed use of a gate circuit suf-
fers from the disadvantage of relying upon the de-
modulated FM luminance signal to provide the syn-
chronizing signal from which the gate pulse is de-
rived. If the FM demodulator or other FM processing
circuits are not properly adjusted to match the partic-
ular mode in which the FM luminance signal had been
recorded, the FM signal will not be demodulated prop-
erly and, thus, a correct gate pulse will not be pro-
duced. This means that if the recording mode has not
yet been determined, or if its initial selection is incor-
rect, proper FM demodulation may not be achieved
and, thus, the input gate circuit might not operate
properly.

According to one aspect of the present invention
there is provided apparatus for detecting whether a
reproduced FM signal was recorded in a first mode or
a second mode, the first and second modes having
different frequency bands with respectively different
carrier frequencies, and the FM signal containing par-
ticular frequency components in the respective fre-
quency bands to represent predetermined informa-
tion, said apparatus comprising: first detecting
means for producing a first output signal when a par-
ticular frequency component in one of said frequency
bands is detected; second detecting means for pro-
ducing a second output signal when a different fre-
quency component approximately equal to the differ-
ence between twice a predetermined frequency in-
cluded in the other of said frequency bands and the
particular frequency in said one frequency band is de-
tected; input means for supplying the reproduced FM
signal to said first and second detecting means; and
signal sensing means for comparing said first and
second output signals for producing a mode identify-
ing signal indicative of the mode in which the repro-
duced FM signal was recorded.
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According to a second aspect of the present in-
vention there is also provided video signal reproduc-
ing apparatus for recovering a luminance signal that
is frequency modulated in either a first mode or a sec-
ond mode, the first and second modes having differ-
ent frequency bands with respectively different carri-
er frequencies, said apparatus comprising: playback
means for playing back a composite video signal in-
cluding chrominance and FM luminance signals from
a record medium; separating means coupled to said
playback means for separating the composite video
signal into a chrominance signal and an FM lumi-
nance signal; chrominance processing means for re-
ceiving and processing the separated chrominance
signal; adjustable FM demodulating means for receiv-
ing and demodulating the separated FM luminance
signal; de-emphasis means coupled to said FM de-
modulation means for de-emphasizing the demodu-
lated luminance signal; and mode detecting means
for detecting whether the FM luminance signal was
recorded in the first or second mode, said mode de-
tecting means comprising: first detecting means for
producing a first output signal when a particular fre-
quency component normally included in one of said
frequency bands is detected in the FM luminance sig-
nal; second detecting means for producing a second
output signal when a different frequency component
approximately equal to the difference between twice
a predetermined frequency normally included in the
other of said frequency bands and the particular fre-
quency in said one frequency band is detected in the
FM luminance signal; means for supplying the FM lu-
minance signal to said first and second detecting
means; signal sensing means for comparing said first
and second output signals for producing a mode iden-
tifying signal indicative of the mode in which the lu-
minance signal was frequency modulated; and
means for applying said mode identifying signal to
said FM demodulating means to adjust the operation
thereof in accordance with the frequency band occu-
pied by the FM luminance signal.

According to a third aspect of the present inven-
tion there is also provided a method of detecting
whether an input FM signal, which includes predeter-
mined information, occupies a first frequency band or
a second frequency band, said predetermined infor-
mation being represented by respective particular
frequency components in the first and second fre-
quency bands, said method comprising the steps of:
detecting in said FM signal a particular frequency
component in said first frequency band to produce a
first output signal; detecting in said FM signal a dif-
ferent frequency component approximately equal to
the difference between twice a predetermined fre-
quency included in the second frequency band and
the particular frequency component in said first fre-
quency band to produce a second output signal; and
producing a frequency band indicating signal in re-
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sponse to a comparison of said first and second out-
put signals.

Preferred features of the invention are set forth in
the accompanying subsidiary claims.

The invention will now be described by way of ex-
ample with reference to the accompanying drawings,
throughout which like parts are referred to by like ref-
erences, and in which:

Figures 1 to 3 are block diagrams of respective

previously proposed mode detecting circuits;

Figures 4A and 4B are frequency spectra dia-

grams representing the spectra used to record

low and high frequency band FM luminance sig-
nals;

Figure 5 is a block diagram of the reproducing cir-

cuits used in a VTR in which the presentinvention

finds application;

Figure 6 is a block diagram of one embodiment of

the present invention;

Figures 7 and 8 illustrate the frequency charac-

teristics of the band-pass filters used in the em-

bodiment;

Figures 9A to 9F and 10A to 10F illustrate fre-

quency spectra of carriers that are frequency

modulated with signals of different frequencies;

Figure 11 is a frequency spectrum diagram;

Figure 12 is a block diagram of another embodi-

ment of the present invention; and

Figure 13 is a schematic diagram of the embodi-

ment of Figure 6.

Previous proposals for high band and low band
detecting circuits of the type discussed above will
now be further described. One example of a prior pro-
posal is illustrated in Figure 1. This circuit is intended
to detect the presence of a particular frequency com-
ponent in an FM signal when that signal occupies a
selected frequency band. For example, and for the
case of an FM luminance signal that may be recorded
in a high or low frequency band, the circuit is intended
to detect when the FM luminance signal contains a
frequency component representing the sync tip level,
when that FM luminance component is recorded in
the low frequency band. As illustrated, the FM lumi-
nance signal YFM is supplied to a band-pass filter 101
tuned to the frequency fL, where fL represents the
sync tip level. The circuit proceeds on the basis that
when the FM luminance signal occupies its high fre-
quency band, the lowest frequency component in-
cluded therein exceeds fL and, thus, no output signal
is produced by the band-pass filter 101. A signal de-
tector 102 detects the output of the band-pass filter
101 and may be thought of as a smoothing, buffer cir-
cuit. During normal operation, an output signal is pro-
duced by the detector 102 substantially only when the
frequency representing the sync tip level is received;
and this frequency is normally received only when the
FM luminance signal occupies its low frequency
band. The output signal produced by the detector 102
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is compared with a threshold level by a comparator
103. If this output signal exceeds the threshold level,
alow or negative voltage level is supplied to an output
terminal 104 by the comparator 103.

Thus, in the mode detector circuit of Figure 1, a
mode identifying signal of high or positive voltage lev-
el is produced at the output terminal 104 when the FM
luminance signal supplied to an input terminal 100 oc-
cupies a high frequency band; and a mode identifying
signal of low or negative voltage is produced when the
FM luminance signal occupies its low band.

Figure 2 illustrates another example of a previ-
ously proposed mode detecting circuit. This circuit in-
cludes parallel-connected low band and high band
detectors supplied in common with an FM luminance
signal YFM. The low band detector comprises a band-
pass filter 111 and a signal detector 113, similar to the
band pass filter 101 and the detector 102 of Figure 1.
Thus, the detector 113 produces an output signal
when the filter 111 detects the frequency component
normally used to represent the synctip level when the
FM luminance signal occupies its low frequency
band.

A band-pass filter 112 is tuned to a frequency fH
normally used to represent the synctip level when the
FM luminance signal YFM occupies its high frequen-
cy band. A signal detector 114 may be similar to the
detector 113 and, thus, produces an output signal
when the FM luminance signal includes the high band
sync tip frequency fH.

A comparator 115 compares the outputs pro-
duced by the detectors 113 and 114 to apply a mode
identifying signal to an output terminal 116. It is ex-
pected that the output signal produced by the detector
113 will exceed that produced by the detector 114 only
when the FM luminance signal contains the frequen-
cy componentfL, thatis, only when the FM luminance
signal occupies its low band. Conversely, it is expect-
ed that the output signal produced by the detector 114
will exceed that produced by the detector 113 only
when the FM luminance signal includes the frequency
component fH; and it is expected that this occurs only
when the FM luminance signal occupies its high
band. Thus, the mode identifying signal is a low or
negative voltage when the signal YFM is in its low
band, and a high or positive voltage when the signal
YFM is in its high band.

For the application wherein the FM luminance
signal YFM is reproduced from a video tape, the low
band mode by which that signal is recorded typically
occupies the frequency band from 4.2 MHz to 5.4
MHz, and fL = 4.2 MHz. For high band recording, the
FM luminance signal is recorded in the range 5.7 MHz
to 7.7 MHz, and fH = 5.7 MHz. When the mode detect-
ing circuits shown in Figures 1 and 2 are used, it may
turn out that the lower side band of the FM luminance
signal YFM recorded in the high band mode neverthe-
less may be sufficiently close to the frequency fL as
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to be passed by the band-pass filter 101 or the band-
pass filter 111. The possibility that this frequency in
the lower side band component may be passed will re-
sultin an erroneous indication by the circuit of Figure
1 that the FM luminance signal is recorded in its low
band when, in fact, it was recorded in its high band
mode. A similar erroneous indication will be provided
by the circuit of Figure 2 if, at the time that the lower
side band is passed by the band-pass filter 111, the
upper side band includes no frequency components
which can be passed by the band-pass filter 112.
Also, in this circuit, it may turn out that, while the lower
side band component is passed by the band-pass fil-
ter 111, the level of the carrier frequency then passed
by the band-pass filter 112 is less than this lower side
band component. As a result, the comparator 115 er-
roneously produces a low or negative voltage indicat-
ing that the FM luminance signal YFM was recorded
in its low band mode.

To avoid this erroneous detection, a modification
to the circuit shown in Figure 1 has been proposed;
and this modification is shown in Figure 3. It will be
appreciated that a similar modification may be made
to the circuit of Figure 2.

In Figure 3, a gate circuit 106 is supplied via a ter-
minal 107 with a gate pulse GP which opens the gate
circuit 106 only during the interval when a horizontal
synchronizing signal is expected in the FM luminance
signal YFM. By using the gate circuit 106, the band-
pass filter 101 is supplied with a signal only at those
times at which the sync tip frequency is expected.
Lower side band components of the FM luminance
signal recorded in the high band mode will thus not
reach the band-pass filter 101. However, the gate
pulse GP is derived from the synchronizing signal de-
modulated from the FM luminance signal; and if the
demodulator is not matched to the band in which the
FM luminance signal has been recorded, such recov-
ery of the synchronizing signal cannot be easily at-
tained. Therefore, if the demodulator is initially adjust-
ed so as to be matched to a high band mode of record-
ing, but the actual FM luminance signal YFM was re-
corded in the low band mode, the demodulator will not
operate properly and, thus, the low band FM lumi-
nance signal will not be demodulated correctly. Thus,
the gate pulse GP will not be produced. As a conse-
quence, the comparator 103 will produce a mode
identifying signal erroneously indicating that the re-
produced FM luminance signal was recorded in the
high band mode.

Figures 4A and 4B illustrate the frequency spec-
tra of a recorded composite video signal. The lumi-
nance component is frequency modulated to occupy
either a relatively low band (Figure 4A) or a high band
(Figure 4B). The low band occupies the range of 4.2
MHz to 5.4 MHz, where 4.2 MHz represents the sync
tip level and 5.4 MHz represents the white peak level
of the video signal. When the FM luminance signal
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YFM is recorded in its high band mode, 5.7 MHz rep-
resents the sync tip level and 7.7 MHz represents the
white peak level.

In both the high band and low band recording
modes, the chrominance signal C is recorded with a
carrier frequency of 743 KHz and, thus, is frequency
converted to a lower frequency range than it occupies
in the conventional NTSC video signal. The audio sig-
nal associated with the video program is frequency
modulated; and as shown in Figures 4A and 4B, the
frequency modulated audio signal AFM has a centre
frequency of about 1.5 MHz. A pilot signal P is alsore-
corded in the range 102 KHz to 164 KHz, and this pilot
signal P is used for ATF tracking during signal repro-
ducing operations.

A block diagram of the video signal reproducing
apparatus provided in a typical VTR, such as an 8mm
VTR, is shown in Figure 5. One or more rotatable
magnetic pick-up heads 2 scan oblique tracks across
a moving magnetic tape 1 to reproduce the video sig-
nal previously recorded in those tracks. Areproduced
compositive video signal is supplied to a regenerative
amplifier 3 whose characteristics are selectable so as
to be matched to the high or low recording band which
had been used to record the FM luminance signal
YFM.

A signal separator comprising a band-pass filter
4 and a high-pass filter 5 are coupled to the output of
the playback circuit and are supplied with the repro-
duced composite video signal amplified by the ampli-
fier 3. The band-pass filter 4 separates the chromi-
nance component from the composite video signal
whose spectrum is shown in Figure 4A or 4B, and the
separated chrominance signal C is supplied to a chro-
minance signal processing circuit 6. The construction
and operation of the circuit 6 form no part of the pres-
ent invention per se, and it will not be further descri-
bed. Suffice it to say that the chrominance signal is
restored to its original frequency range and supplied
to a chrominance output 7.

The high-pass filter 5 separates the FM lumi-
nance signal YFM from the composite video signal;
and this separate luminance signal is applied to a lu-
minance processing channel comprising an adjust-
able FM demodulator 8, a de-emphasis circuit 9 and
a picture quality adjusting circuit 10. The separated
FM luminance signal YFM is also applied to a mode
detector 12 for detecting whether the luminance sig-
nal had been recorded in the low band mode or in the
high band mode. One form of the mode detector 12
is illustrated in Figure 6, and will be described below.
The mode detector 12 produces a mode identifying
signal indicative of the low or high band mode in which
the FM luminance signal YFM was recorded.

Advantageously, the mode identifying signal is
supplied to the amplifier 3, to the demodulator 8, to
the de-emphasis circuit 9 and to the picture quality
adjusting circuit 10 for use by these circuits to adjust
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the operating characteristics thereof so as to match
the low or high band in which the FM luminance signal
YFM was recorded. For example, the operating char-
acteristics of the demodulator 8 are adjusted such
that it operates to demodulate FM signals in the low
band range of 4.2 MHz to 5.4 MHz, or to demodulate
FM signals in the high band range of 5.7 MHz to 7.7
MHz. It is appreciated that the sensitivity of the de-
modulator 8 thus can be shifted between low and high
ranges, thus providing a more accurate recovery of
the luminance signal. A broad-band demodulator ca-
pable of operating throughout both frequency ranges,
that is, from 4.2 MHz to 7.7 MHz may thus not be
needed.

Likewise, the mode identifying signal produced
by the mode detector 12 may match the de-emphasis
circuit 9 to the particular frequency range in which the
FM luminance signal YFM was recorded. A similar
matching of the operating characteristics of the am-
plifier 3 and the picture quality adjusting circuit 10
likewise are attained in response to the mode identi-
fying signal. Consequently, an accurately reproduced
luminance component is provided at a luminance out-
put 11, regardless of whether the reproduced FM lu-
minance signal YFM was recorded in the low band or
high band.

A display 14 is provided to display the recording
mode in which the FM luminance signal had been re-
corded. The display 14 responds to the mode identi-
fying signal produced by the mode detector 12, there-
by providing an indication, such as a visual indication,
of whether the FM luminance signal had been record-
ed in the low band or high band. A system controller
13 is coupled to the display 14 and receives the mode
identifying signal to drive the display 14. In one form
the system controller 13 comprises a microprocessor
and, as will be described below, functions to inhibit
the display 14 when an accurate mode identification
cannot be made. For example, in the event that the
apparatus shown in Figure 5 is used with a blank mag-
netic tape (or a blank portion of the tape 1), FM lumi-
nance signals are not reproduced and a decision can-
not be made as to the frequency band occupied by the
FMluminance signal. ltis preferred, then, simply to in-
hibit the operation of the display 14 rather than pro-
vide a possibly erroneous or ambiguous mode dis-
play.

Turning now to Figure 6, there is illustrated one
embodiment of the present invention. In this embodi-
ment, first and second detecting circuits are provided
to detect different frequency components normally
included in the low and high frequency bands of the
FM luminance signal YFM. The first detecting circuit
comprises a band-pass filter 23 tuned to the frequen-
cy f; which represents the sync tip level in one fre-
quency band and a level detection circuit 25 coupled
to the filter 23. The other detecting circuit comprises
a band-pass filter 24 tuned to a different frequency
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and a level detection circuit 26 coupled thereto. The
different frequency to which the filter 24 is tuned is
equal to (2f>-f;), where f; is approximately equal to a
predetermined frequency included in the other fre-
quency band and f is the sync tip frequency included
in the aforementioned first frequency band. As a nu-
merical example, f, is the frequency representing the
sync tip level when the luminance signal YFM is re-
corded in the low band mode, and the frequency f; is
representative of a predetermined level of the lumi-
nance signal when the luminance signal YFM is re-
corded in the high band mode. This predetermined
level is the approximate average level of video picture
information and, in one embodiment, comprises the
50% white level. With reference to the frequency
spectra illustrated in Figures 4A and 4B, as a numer-
ical example, f; = 4.2 MHz and f, = 7 MHz.

In an alternative embodimentthe band-passfilter
23 may be tuned to the frequency representing the
sync tip level when the FM luminance signal YFM is
recorded in the high band mode, and f, may be equal
to the frequency representing the 50% white level
when YFM is recorded in the low band mode. As a nu-
merical example of this alternative embodiment, f; =
5.7 MHz and f, may be in the range of 4.8 MHz tc 5.0
MHz.

A limiter circuit 22 is coupled to an input terminal
21 to receive the FM luminance signal YFM, remove
amplitude variations therein and supply an ampli-
tude-limited frequency modulated signal in common
to the filters 23 and 24. A signal sensor is coupled to
the output of the level detection circuits 25 and 26 and
supplies a mode identifying signal to an output termi-
nal 29. The signal sensor comprises a comparator 27
having, in one embodiment, an inverting input cou-
pled to the level detection circuit 25 and a non-invert-
ing input coupled to the level detection circuit 26. For
a purpose to be described below, a level adjusting cir-
cuit is provided to adjust the level of the output signal
produced by the level detection circuit 26 relative to
that of the output signal produced by the level detec-
tion circuit 25. This level adjusting circuit comprises a
dc offset circuit which, in the illustrated embodiment,
imparts a dc offset of positive level to the output sig-
nal produced by the level detection circuit 26. This dc
offset circuit comprise a source 30 of dc voltage and
an adder 28 for adding this dc level to the output of
the level detection circuit 26. If desired, a dc offset cir-
cuit may be used to impart a negative dc level to the
output of the level detection circuit 25. As yet another
embodiment, the level detection circuits 25 and 26
both may be provided with dc bias voltages, one of
which is greater than the other, thereby providing the
aforementioned dc offset to the output signals pro-
duced thereby.

Preferably, the filter characteristic of the filter 23
exhibits a relatively narrow band such as illustrated
by the frequency spectrum of Figure 7. Although the
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centre frequency of the filter 23 has been described
as equal to the frequency representing the sync tip
level in the low (or alternatively, high) frequency
band, this frequency may be approximately equal to
that which represents the pedestal level in the low (or
high) band. The filter 23 provides good sensitivity to
the particular frequency component which it detects.

Figure 8 illustrates the frequency characteristics
of the filter 24. As shown, it is preferred that the filter
24 has a wide pass-band relative to that of the filter
23. For the example wherein it is assumed that the
frequency f, is approximately equal to the frequency
representing a 50% white level when the FM lumi-
nance signal YFM is recorded in the high band mode,
the filter 24 is tuned to (2f,-f;) = (2x 7 - 4.2) = 9.8 MHz.

Alternatively, if the filter 23, having the aforemen-
tioned narrow pass band, exhibits a centre frequency
offy=5.7 MHz (that is, the frequency representing the
sync tip level when the FM luminance signal is record-
ed in the high band mode), the filter 24, having the
wider pass band, is tuned to the frequency (2 x 4.8 -
5.7) = 3.9 MHz. For the purpose of the following dis-
cussion, it is assumed that the filter 23 is tuned to the
sync tip frequency when the luminance signal YFM is
recorded in the low band mode and the filter 24 is
tuned to the frequency equal to the difference be-
tween twice the 50% white level frequency (when
YFM is recorded in the high band mode) and the low
band sync tip frequency. That is, it is assumed, for
one numerical example, thatf, = 4.2 MHz, f, =7 MHz
and (2f,-f;) = 9.8 MHz.

With the foregoing assumption, in operation,
when the FM luminance signal YFM is recorded in the
low band mode, the filter 23 passes a signal corre-
sponding to the sync tip level, and the level detection
circuit 25 produces an output signal when the passed
signal exceeds a predetermined threshold level.
Since the frequency spectrum of the FM luminance
signal is substantially less than the pass band of the
filter 24 (shown in Figure 8), the filter 24 does not
pass a signal to the level detection circuit 26. Hence,
when the FM luminance signal is recorded in the low
band mode, the level detection circuit 26 does not pro-
duce an output signal.

The dc offset added to the output signal produced
by the level detection circuit 26 is selected to be less
than the level of the output signal produced by the lev-
el detection circuit 25 when the low band sync tip fre-
quency is detected. Accordingly, the level of the signal
supplied to the inverting input of the comparator 27 is
greater than the level of the signal supplied to the non-
inverting input thereof. Accordingly, a mode identify-
ing signal MDET of low or negative voltage is pro-
duced by the comparator 27 to indicate that the repro-
duced FM luminance signal YFM had been recorded
in its low band mode.

Conversely, if the FM luminance signal had been
recorded in the high band mode, the low band sync
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tip frequency is not present and, thus, the filter 23
does not pass a signal to the level detection circuit 25;
but the dc offset added to the output of the level de-
tection circuit 26 is such that the comparator 27 pro-
duces a positive, or high voltage level, whereby the
mode identifying signal MDET indicates that signal
YFM was recorded in the high band mode.

Assuming that the input signal YFM was recorded
in the high band mode, it may turn out that the lower
side band component of that modulated signal in-
cludes a frequency equal or close to the sync tip fre-
quency f;. As a result, this frequency included in the
lower side band component may be passed by the fil-
ter 23 to the level detection circuit 25, resulting in an
output signal applied thereby to the comparator 27.
But, the centre frequency and pass band width of the
filter 24 is such that, at this time, the upper side band
component of signal YFM includes a frequency com-
ponent within the pass band of the filter 24. Accord-
ingly, this frequency component is passed and de-
tected by the level detection circuit 26. By reason of
the dc offset added thereto, the output signal pro-
duced by the level detection circuit 26 is adjusted so
as to exceed the level of the output signal produced
by the level detection circuit 25. Consequently, the
comparator 27 produces a positive, or higher, voltage
level identifying signal indicating that the reproduced
FM luminance signal had been recorded in the higher
frequency band.

A comparison of the side bands present when the
FM luminance signal is recorded in low and high fre-
quency band will now be described with reference to
Figures 9 and 10. Figures 9A to 9F illustrate the fre-
quency spectra produced when the carrier of the FM
luminance signal is modulated in the lower frequency
band by a sine wave of 0.5 MHz, 1 MHz, 2 MHz, 2.5
MHz and 3 MHz, respectively. Figures 9A to 9F also
illustrate the presence of the 4.2 MHz sync tip fre-
quency component. It will be seen that, notwithstand-
ing the modulation of the low band carrier frequency
with the sine wave component, a detectable sync tip
frequency of 4.2 MHz is present. Thus, the sync tip
frequency component is passed by the filter 23, de-
tected by the level detection circuit 25 and used by the
comparator 27 to indicate the low band mode.

Figures 10A to 10F illustrate the spectra of the
carrier frequency in the high frequency band that is
frequency modulated with a sine wave of 0.5 MHz, 1
MHz, 2 MHz, 2.5 MHz and 3 MHz, respectively. Not-
withstanding the fact that the carrier frequency of the
high frequency band is separated substantially from
the 4.2 MHz frequency to which the filter 23 is tuned,
it is seen that, in some instances, the lower side band
component of the frequency modulated carrier con-
tains afrequency component equal or close to this 4.2
MHz frequency. More particularly, when the carrier
frequency is frequency modulated with a sine wave
of 1 MHz, 1.5 MHz or 3 MHz, the lower side band com-
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ponent of the frequency modulated signal includes a
frequency component equal or close to the centre fre-
quency f, of the filter 23. Such lower side band com-
ponent is identified as component LSB1 in the fre-
quency spectra.

It also will be observed that, for the sine wave fre-
quencies which produce the lower side band compo-
nentLSB1, an upper side band component USB1 also
is produced. This upper side band component in-
cludes a frequency component equal or close to the
centre frequency (2f-f; = 9.8 MHz) of the filter 24.
Thus, although the filter 23 may pass the lower side
band component LSB1 when the carrier frequency of
the high band signal YFM is modulated with certain in-
formation frequencies, the filter 24 will concurrently
pass the upper side band component USB1 when the
carrier frequency is modulated with those same infor-
mation frequencies.

From the foregoing, it is appreciated that, al-
though the lower side band component of the high
band FM luminance signal may be passed by the filter
23 for some information frequencies, those same in-
formation frequencies will result in an upper side
band component that is concurrently passed by the
filter 24. Hence, the level detection circuits 25 and 26
will both produced output signals for the modulation
of the high band FM carrier by these information fre-
quencies. Whereas this phenomenon would result in
an erroneous indication by the detector circuits
shown in Figures 1 and 2, the embodiment shown in
Figure 6 will indicate correctly that the FM luminance
signal had been recorded in its high band mode. This
is because the dc offset level added to the output sig-
nal produced by the level detection circuit 26 results
in a level adjusted signal that exceeds the output sig-
nal produced by the level detection circuit 25. The
comparator 27 thus produces a positive, or high vol-
tage output signal MDET indicating that the FM lumi-
nance signal had been recorded in its high band
mode.

The centre frequencies of the filters 23 and 24
are selected such that not only is the sync tip frequen-
cy passed by the filter 23, but the only side band com-
ponent of the high band FM luminance signal which
is also passed by the filter 23 is accompanied by the
other side band component of that FM signal. That is,
the filters 23 and 24 are selected to pass symmetrical
upper and lower side bands centred about the high
band carrier for the FM luminance signal YFM. As
shown in Figure 11, assuming the carrier frequency of
the high band signal YFM to be f, (that is, assuming
the carrier frequency to represent the average level
of video picture information), then the lower side band
component f,-a is accompanied by an upper side
band component f,+a, the lower side band component
f,-2a is accompanied by an upper side band compo-
nentfy+2a, the lower side band componentf,-3ais ac-
companied by an upper side band component f,+3a,
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and so on. Thus, when one of these lower side band
components is of a frequency sufficient to be passed
by the filter 23, its symmetrical upper side band com-
ponent is passed concurrently by the filter 24. There-
fore, output signals of approximately the same mag-
nitude are produced by the level detection circuits 25
and 26; and the dc offset added to the output of the
level detection circuit 26 results in a mode identifying
signal MDET indicating that the FM luminance signal
had been recorded in its high band mode.

The converse of the aforedescribed operation
does not occur. That is, assuming that the FM lumi-
nance signal had been recorded in its low band mode,
a frequency component included therein that is
passed by the filter 23 (that is, the sync tip frequency)
is not accompanied by an upper side band component
having a frequency that is passed by the filter 24.

In an alternative embodiment of the circuit shown
in Figure 6, the centre frequency of the filter 23 is
equal to the sync tip frequency 5.7 MHz of the high
band mode; and the centre frequency of the filter 24
is equal to (2 x 4.8 - 5.7) = 3.9 MHz. Now, when the
FM luminance signal is recorded in its high band
mode, the sync tip frequency component is passed by
the filter 23, while the filter 24 passes no frequency
components. Thus, the output signal supplied to the
comparator 27 by the level detection circuit 25 ex-
ceeds the level adjusted output signal supplied to the
comparator by the level detection circuit 26 and the
adder 28. In this embodiment, the comparator 27 pro-
duces a negative or low voltage indicating that the
signal YFM had been recorded in the high band.

When the FM luminance signal is recorded in the
low band, a lower side band component may include
an information frequency that is passed by the filter
24. Concurrently, this modulation of the low band car-
rier may result in an upper side band component hav-
ing afrequency passed by the filter 23. The signal lev-
els of the output signals produced by the level detec-
tion circuits 25 and 26 may be approximately equal to
each other; but the dc offset added to the output sig-
nal from the level detection circuit 26 results in the
comparator 27 producing a mode identifying signal
indicating that the reproduced FM luminance signal
had been recorded in its low band mode.

From the foregoing description, it is recognized
that four combinations of output signals may be pro-
duced by the level detection circuits 25 and 26:

A. An output signal is produced concurrently by

both the level detection circuits 25 and 26.

B. An output signal is produced by the level de-

tection circuit 25 concurrently with no output sig-

nal produced by the level detection circuit 26.

C. An output signal is produced by the level de-

tection circuit 26 concurrently with no output sig-

nal produced by the level detection circuit 25.

D. An output signal is produced by either level de-

tection circuit 25 or 26.
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A. Let it be assumed that output signals are pro-
duced concurrently by the level detection circuits 25
and 26. This can occur only if a frequency included in
the lower side band component of the FM luminance
signal is passed by the filter 23 while an upper side
band component of the FM luminance signal is
passed by the filter 24. Thus, the comparator 27 pro-
duces the mode identifying signal MDET indicating
that the FM luminance signal had been recorded in its
high band mode.

B. The level detection circuit 25 can produce an
output signal in the absence of an output signal pro-
duced by the level detection circuit 26 only if the FM
luminance signal contains a frequency that passes
through the filter 23 only. This condition is satisfied
only when the FM luminance signal is recorded in the
low band mode so as to contain the sync tip frequen-
cy. Thus, the comparator 27 produces the mode iden-
tifying signal MDET indicating that the signal YFM
had been recorded in its low band mode.

C. The actual occurence of an output signal from
the level detection circuit 26 in the absence of an out-
put signal from the level detection circuit 25 may oc-
cur rarely, it at all. It is recalled from Figures 10B, 10C
and 10F, an upper side band component passed by
the filter 24 when the FM luminance signal is recorded
in its high band mode is accompanied by a lower side
band component passed by the filter 23. However,
even although these symmetrical side bands may be
present, the influence of noise and the differences in
the filtering characteristics of the filters 23 and 24
may sufficiently attenuate the signal passed by the
filter 23 such that the level detection circuit 25 produc-
es an output signal of very low, or negligible, level. In
this case, then, the comparator 27 is provided with a
signal at is non-inverting input which exceeds the sig-
nal provided at its inverting input, thereby producing
the mode identifying signal MDET indicating that the
signal YFM had been recorded in its high band mode.

D. The absence of output signals from the level
detection circuits 25 and 26 generally will occur if the
lower and upper side band components of the FM lu-
minance signal are outside the pass bands of both the
filter 23 and the filter 24. Since the signal YFM will in-
clude the sync tip frequency passed by the filter 23 if
the FM luminance signal had been recorded in its low
band mode, the condition that neither filter 23 nor 24
passes signals is satisfied if the FM luminance signal
is recorded in its high band mode. Accordingly, for this
case, the dc offset added to the output of the level de-
tection circuit 26 results in a signal of higher level ap-
plied to the non-inverting input of the comparator 27
than is supplied to the inverting input thereof. There-
fore, the comparator produces the mode identifying
signal MDET indicating that the FM luminance signal
had been recorded in its high band mode.

From the foregoing, it is appreciated that the sig-
nal sensor coupled to the outputs of the level detec-
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tion circuits 25 and 26 produces a mode identifying
signal indicating that the FM luminance signal had
been recorded in its low band mode only if an output
signal is produced by the level detection circuit 25
concurrently with the absence of an output signal pro-
duced by the level detection circuit 26. At all other
times, the comparator 27 produces a mode identify-
ing signal indicating that the FM luminance signal is
recorded in its high band mode.

The foregoing discussion has assumed that the
centre frequency of the filter 23 corresponds to the
sync tip frequency when the FM luminance signal is
recorded in its low band mode. It will be appreciated
that an analogous operation will be carried out if the
centre frequency of the filter 23 corresponds to the
sync tip frequency of the FM luminance signal record-
ed in the high band mode. In this alternative embodi-
ment, the mode identifying signal MDET indicates
that the signal YFM had been recorded in its high
band mode when an output signal is produced by the
level detection circuit 25 concurrently with the ab-
sence of an output signal produced by the level detec-
tion circuit 26. For all other conditions of the level de-
tection circuit output signals, the mode identifying
signal MDET indicates that the FM luminance signal
had been recorded in the low band mode.

In using the video signal playback apparatus
shown in Figure 5 with the mode detector 12 (shown
in Figure 6), a portion (or, possibly, all) of the tape 1
may be "blank". That is, as the tape 1 is advanced, no
signals may be reproduced therefrom because no
signals had been recorded. In the absence of a repro-
duced FM luminance signal, no signals are passed by
the filters 23 and 24 and, thus, no (or low level) output
signals are produced by the level detection circuits 25
and 26. From the foregeoing discussion, it is recalled
that the comparator 27 produces a positive, or high
voltage mode identifying signal MDET when no out-
put signals are produced by the level detection cir-
cuits 25 and 26. Thus, in the absence of reproduced
video signals, the mode detector 12 may provide an
erroneous indication that, notonly is an FM luminance
signal present but it was recorded in the high band
mode.

It is preferred that this possibly erroneous indica-
tion be not displayed on the display 14. Although an
incorrect display will not affect the proper operation
of, for example, the amplifier 3, the demodulator 8,
the de-emphasis circuit 9 or the picture quality adjust-
ing circuit 10, it is preferred not to provide the user
with an erroneous mode detection indication when, in
fact, an FM luminance signal is not recovered from
the tape 1. It is, of course, appreciated that, even if
the circuits included in the luminance signal recovery
channel of the reproducing apparatus of Figure 5 are
set, initially, to be compatible with, for example, the
high frequency band, upon subsequent detection that
the reproduced FM luminance signal is, in fact, re-
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corded in the low band mode, the operating charac-
teristics of those circuits will be changed over prompt-
ly so as to be matched to that low band mode.

Figure 12 is a block diagram of another embodi-
ment of the present invention comprising a mode de-
tector 12, substantially identical to the mode detector
12 shown in Figure 6, supplemented with a display in-
hibit circuit to inhibit the system controller 13 from
driving the display 14 with the mode identifying signal
in the event that the luminance signal YFM is not re-
produced from the tape 1. This display inhibit circuit
comprises a level detector 81 coupled to the input ter-
minal 21 to receive and detect the level of the lumi-
nance signal YFM. The detected signal level is com-
pared with a dc reference level by a comparator 82. If
the detected signal level of the luminance signal YFM
is less than the dc reference level, the comparator 82
supplies an inhibit signal to the system controller 13,
thereby inhibiting the display 14 from displaying an in-
correct indication of the mode in which the luminance
signal YFM was recorded. Conversely, the compara-
tor 82 enables the system controller 13 to drive the
display 14 with the mode identifying signal when the
detected level of the luminance signal YFM exceeds
this reference level.

As an alternative, the system controller 13 may
respond to a low or negative voltage produced by the
comparator 82 when the detected level of the lumi-
nance signal YFM is less than the reference level so
as to provide a display indicating that the luminance
signal recording mode cannot be properly deter-
mined. Such a display may be an alphanumeric dis-
play, or a suitable, predetermined visual indicator may
be energized to provide this indication.

Turning now to Figure 13, one example of the
construction of the mode detector 12 now will be de-
scribed in conjunction with a schematic diagram
thereof. For convenience, the individual circuits
shown in block diagram form in Figure 6 are identified
in Figure 13.

The limiter 22 includes transistors 31 and 32
whose emitters are connected by an RC circuit
formed of a resistor 33 in parallel with a resistor 34.
The base of the transistor 31 receives the reproduced
luminance signal YFM and is biased by a voltage div-
ider formed of resistors 39 and 40 connected in series
between a source 38 of operating potential and earth
37. Similarly, bias resistors 41 and 42 are connected
in series between the source 38 and earth 37 to apply
a bias voltage to the base of the transistor 32. A bias
capacitor 43 also is connected to the base of the tran-
sistor 32. The signal output of the transistor 32 is de-
rived from its collector which is coupled to an emitter-
follower transistor 45, the output of which provides an
amplitude-limited FM luminance signal.

A capacitor 46 connected in series with parallel,
oppositely-poled limiting diodes 47 and 48 is connect-
ed to the base of the transistor 45.
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The band-pass filter 23 includes a PNP transistor
51 whose base is coupled to the output of the limiter
22. The filter 23 includes an LC circuit formed of par-
allel-connected inductance 54 and capacitance 55,
the LC circuit being coupled to the collector of the
transistor 51. The output of this LC circuit is derived
from the collector of the transistor 51 and is capaci-
tively coupled by way of a capacitor 56 to the level de-
tection circuit 25.

The band-pass filter 24 is of similar construction
to the filter 23 and includes a PNP transistor 52
whose base is coupled to the output of the limiter 22.
An LC circuit formed of parallel-connected inductance
59 and capacitance 60 is coupled to the collector of
the transistor 52. The output of the filter 24 is derived
from the collector of the transistor 52, and is capaci-
tively coupled by a capacitor 61 to the level detection
circuit 26.

The level detection circuit 25 includes an emitter-
follower transistor 57 whose base is biased to a dc
level DCA by a voltage divider or bias circuit formed
of resistors 63 and 64 connected in series across the
power supply terminals. The transistor 75 is rendered
conductive if the signal supplied to its base exceeds
its base-emitter bias voltage. A smoothing capacitor
66 is connected in parallel with an emitter resistor 65.

The level detection circuit 26 is similarly con-
structed and includes an emitter-follower resistor 62
whose base is supplied with a dc bias voltage DCB
produced by a voltage divider bias circuit formed of re-
sistors 67 and 68 connected in series across the pow-
er supply terminals. Here too, the transistor 62 is ren-
dered conductive when the voltage supplied to its
base exceeds its base-emitter bias voltage. A
smoothing capacitor 70 is connected in parallel with
an emitter resistor 69.

Preferably, the dc levels DCA and DCB are not
equal. This inequality provides a dc offset to the out-
puts of the level detection circuits 25 and 26. In the
preferred embodiment described herein, dc level
DCB exceeds dc level DCA such that the difference
therebetween (DCB - DCA) constitutes the afore-
mentioned dc offset effectively added to the output
signal produced by the level detection circuit 26.
Thus, in the schematic diagram of Figure 13, (DCB -
DCA) may be thought of as constituting the dc voltage
source 30 of Figure 6.

Comparator 27 comprises differentially connect-
ed PNP transistors 71 and 72. The emitters of the
transistors 71 and 72 are connected in common via a
resistor 73 to the source 38. The base of the transistor
71 is coupled to the emitter of the transistor 57, thus
receiving the output signal produced by the level de-
tection circuit 25. Similarly, the base of the transistor
72 is coupled to the emitter of the transistor 62 thus
receiving the output signal produced by the level de-
tection circuit 26. The output of the comparator 27 is
derived from the collector of the transistor 72, and is
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a function of the difference between the signals sup-
plied to the bases of the transistors 71 and 72, re-
spectively. A simple transistor amplifier comprising a
transistor 75 is coupled to the output of the compar-
ator 27, thatis, to the collector of the transistor 72, and
the mode detector output is derived from the collector
of the transistor 75.

The operation of the mode detector 12 has been
discussed in detail with reference to Figure 6. The dc
voltages DCA and DCB are superimposed onto the
bases of the transistors 57 and 62 of the level detec-
tion circuits 25 and 26, respectively. As mentioned
above, these dc levels result in the dc offset applied
to the level detection circuits 25 and 26, and contri-
bute to the threshold levels associated with the level
detection circuits 25 and 26. Assuming that the LC cir-
cuit of the filter 23 is tuned to the sync tip frequency
when the signal Yy is recorded in the low band mode
(f; =4.2 MHz) and assuming that the LC circuit of the
filter 24 is tuned to the frequency (2f,-f; = 7 MHz), if
the FM luminance signal is recorded in the low band
mode, the magnitude of the signal passed by the filter
23 exceeds that of the signal passed by the filter 24.
Accordingly, even with the dc offset (DCB - DCA) pro-
vided across the bases of the transistors 57 and 62,
the magnitude of the voltage applied to the base of
the transistor 71 exceeds the magnitude of the vol-
tage applied to the base of the transistor 72. Conse-
quently, the transistor 72 is rendered conductive to
apply a voltage sufficient to turn on the transistor 75.
Hence, a relatively low voltage is produced at an out-
put terminal 77, thereby indicating that the luminance
signal YFM is recorded in the low band mode.

If the outputs of the filters 23 and 24 are of ap-
proximately the same magnitude, as would occur
when the lower side band component of the FM lumi-
nance signal recorded in the high band mode is ac-
companied by an upper side band component thereof,
these respective side band components may be
passed by the filters 23 and 24. The fact that the dc
level DCB is greater than the dc level DCAmeans that
the emitter voltage at the transistor 62 exceeds the
emitter voltage at the transistor 57. Hence, the tran-
sistor 71 is rendered conductive, the transistor 72 is
turned off, and a relatively low voltage is applied to
the base of the transistor 75. The transistor 75 thus
does not conduct and a relatively high voltage is pro-
duced at the terminal 77 to indicate that the FM lumi-
nance signal had been recorded in the high band
mode.

It is appreciated that the foregoing operation is
applicable to the condition wherein signals are not
passed by both the filter 23 and the filter 24, thus re-
sulting in substantially zero signals supplied from the
filters 23 and 24 to the transistors 57 and 62, respec-
tively. Once again, since the dc level DCB exceeds
the dc level DCA, the voltage supplied from the tran-
sistor 62 to the base of the transistor 72 exceeds the
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voltage supplied from the emitter of the transistor 57
to the base of the transistor 71. Thus, as before, tran-
sistor 72 is rendered non-conductive to turn off the
transistor 75, resulting in a relatively high voltage at
the terminal 77.

Of course, if afrequency component is passed by
the filter 24 while no signal is passed by the filter 23,
the emitter voltage of the transistor 62 exceeds the
emitter voltage of the transistor 57, thus rendering the
transistor 72 non-conductive to turn off the transistor
75 and produce a relatively high voltage at the termi-
nal 77. Accordingly, the mode detector 12 indicates
that the input FM luminance signal was recorded in
the high band mode.

While the present invention has been particularly
shown and described with reference to preferred em-
bodiments, it will be readily appreciated that various
changes and modifications may be made. For exam-
ple, the numerical examples are simply illustrative.
The present invention is equally applicable to a low
band frequency range from 4.4 MHz to 5.6 MHz,
where the sync tip level is represented by an FM lu-
minance signal of 4.4 MHz and the white peak level
of a video signal is represented by the FM luminance
component of 5.6 MHz. This frequency range is used
for low band recording in the 1/2 inch VTR format
which may also be operated in the high band mode of
recording wherein the FM luminance signal ranges
from 6.8MHz to 8.6 MHz. Other frequency ranges
typically used in other VTR formats also may be ac-
commodated, such as the low band frequency range
of 3.4 MHz to 4.4 MHz and the high band frequency
range of 5.4 MHz to 7.0 MHz. In all of these formats,
proper detection of the high band recording mode is
achieved even if a lower side band component there-
of is passed by the filter 23 because an accompany-
ing upper side band component is passed concurrent-
ly by the filter 24.

Also, embodiments of the present invention can
be used to detect the high band/low band mode oc-
cupied by an FM signal other than an FM luminance
signal. If the FM signal contains particular frequency
components representing predetermined informa-
tion, the detection of such frequency components is
used to indicate the band occupied by the FM signal.

Claims

1. Apparatus for detecting whether a reproduced
FM signal was recorded in a first mode or a sec-
ond mode, the first and second modes having dif-
ferent frequency bands with respectively differ-
ent carrier frequencies, and the FM signal con-
taining particular frequency components in the
respective frequency bands to represent prede-
termined information, said apparatus comprising:
first detecting means (23, 25) for producing afirst
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output signal when a particular frequency compo-
nent in one of said frequency bands is detected;
second detecting means (24, 26) for producing a
second output signal when a different frequency
component approximately equal to the difference
between twice a predetermined frequency in-
cluded in the other of said frequency bands and
the particular frequency in said one frequency
band is detected;

input means (22) for supplying the reproduced
FM signal to said first and second detecting
means (23, 25; 24, 26); and

signal sensing means (27) for comparing said
first and second output signals for producing a
mode identifying signal indicative of the mode in
which the reproduced FM signal was recorded.

Apparatus according to claim 1 wherein the re-
produced FM signal is a video signal.

Apparatus according to claim 1 or claim 2 where-
in the predetermined information represented by
particular frequency components comprises a
synchronizing signal whose amplitude is repre-
sented by a first particular frequency in said one
frequency band and a second particular frequen-
¢y in said other frequency band.

Apparatus according to claim 2 wherein said pre-
determined frequency included in the other of
said frequency bands is representative of a pre-
determined level of said video signal.

Apparatus according to claim 4 wherein said pre-
determined level comprises an approximate
average level of video picture information.

Apparatus according to claim 5 wherein said ap-
proximate average level of video picture informa-
tion comprises a 50% white level.

Apparatus according to any one of the preceding
claims wherein said first and second detecting
means (23, 25; 24, 26) include first and second
band-pass filter means (23, 24) respectively,
each tuned to a different centre frequency.

Apparatus according to claim 7 wherein the first
band-pass filter means (23) is tuned to a frequen-
cy f; approximately equal to the frequency repre-
senting a synchronizing signal amplitude level in
said one frequency band; and the second band-
pass filter means (24) is tuned to a frequency
(2f,-f,), where f, is equal to the frequency repre-
senting an approximately average level of video
picture information in said other frequency band.

Apparatus according to claim 8 wherein said one
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10.

1.

12.

13.

14.

15.

22

frequency band is lower than said other frequen-
cy band; and wherein a lower side band compo-
nent included in said other frequency band may
be passed by said first band-pass filter means
(23) and a corresponding upper side band com-
ponent may be passed by said second band-pass
filter means (24).

Apparatus according to claim 8 wherein said one
frequency band is higher than said other frequen-
cy band; and wherein a lower side band compo-
nent included in said other frequency band may
be passed by said second band-pass filter means
(24) and a corresponding upper side band com-
ponent may be passed by said first band-pass fil-
ter means (23).

Apparatus according to claim 8 wherein each of
said first and second detecting means (23, 25;
24, 26) further includes a signal level detector
(25, 26) coupled to the respective band-pass fil-
ter means (23, 24) to produce an output signal if
the signal passed by the bandpass filter means
(23, 24) is at least equal to a predetermined level;
and wherein said signal sensing means (27) com-
prises level adjusting means (28) for increasing
the level of the output signal produced by one of
said signal level detectors (26) relative to the lev-
el of the output signal produced by the other sig-
nal level detector (25), and comparator means
(27) for comparing the level adjusted output sig-
nals to produce said mode identifying signal.

Apparatus according to claim 11 wherein said lev-
el adjusting means (28) comprises dc offset
means for providing a dc offset to the output sig-
nal produced by one of said level detectors (26).

Apparatus according to claim 12 wherein said dc
offset is a positive value and is added to the out-
put signal produced by the level detector (26)
coupled to said second band-pass filter means
(24).

Apparatus according to claim 13 wherein said
comparator means (27) produces a mode identi-
fying signal representing that the FM video signal
was recorded in said second mode when the level
adjusted output signal supplied from the level de-
tector (26) coupled to said second band-pass fil-
ter means (24) exceeds the output signal sup-
plied from the level detector (25) coupled to said
first band-pass filter means (23).

Apparatus according to any one of the preceding
claims further comprising display means (14)
coupled to said signal sensing means (27) and re-
sponsive to said mode identifying signal to dis-
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play an indication of the mode in which the repro-
duced FM signal was recorded.

Apparatus according to claim 15 further compris-
ing inhibit means (81, 82, 13) for inhibiting the dis-
play means (14) from displaying a mode indica-
tion in the absence of an FM signal at said input
means.

Video signal reproducing apparatus for recover-
ing a luminance signal that is frequency modulat-
ed in either a first mode or a second mode, the
first and second modes having different frequen-
cy bands with respectively different carrier fre-
quencies, said apparatus comprising:

playback means (2) for playing back a composite
video signal including chrominance and FM lumi-
nance signals from a record medium (1);
separating means (4, 5) coupled to said playback
means (2) for separating the composite video sig-
nal into a chrominance signal and an FM lumi-
nance signal;

chrominance processing means (6) for receiving
and processing the separated chrominance sig-
nal;

adjustable FM demodulating means (8) for re-
ceiving and demodulating the separated FM lumi-
nance signal;

de-emphasis means (9) coupled to said FM de-
modulation means (8) for de-emphasizing the de-
modulated luminance signal; and

mode detecting means (12) for detecting whether
the FM luminance signal was recorded in the first
or second mode, said mode detecting means (12)
comprising:

first detecting means (23, 25) for producing a first
output signal when a particular frequency compo-
nent normally included in one of said frequency
bands is detected in the FM luminance signal;
second detecting means (24, 26) for producing a
second output signal when a different frequency
component approximately equal to the difference
between twice a predetermined frequency nor-
mally included in the other of said frequency
bands and the particular frequency in said one
frequency band is detected in the FM luminance
signal;

means (22) for supplying the FM luminance sig-
nal to said first and second detecting means;
signal sensing means (27) for comparing said
first and second output signals for producing a
mode identifying signal indicative of the mode in
which the luminance signal was frequency modu-
lated; and

means (12) for applying said mode identifying
signal to said FM demodulating means (8) to ad-
just the operation thereof in accordance with the
frequency band occupied by the FM luminance
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Apparatus according to claim 17 wherein said
mode detecting means (12) further comprises
means (12) for applying said mode identifying
signal to said de-emphasis means (9) to adjust
the operation thereof in accordance with the fre-
quency band occupied by the FM luminance sig-
nal.

Apparatus according to claim 17 or claim 18
wherein said mode detecting means (12) further
comprises display means (14) coupled to said
signal sensing means (27) for displaying the
mode in which the FM luminance signal was re-
corded as indicated by said mode identifying sig-
nal.

Apparatus according to claim 17 wherein said
first and second detecting means (23, 25; 24, 26)
include first and second filter means (23, 24), re-
spectively, tuned to first and second differentfre-
quencies, such that a frequency component in-
cluded in one of the lower or upper side bands of
said other frequency band may be passed by said
first filter means (23) and a corresponding fre-
quency component included in the other side
band may be passed by said second filter means
(24).

Apparatus according to claim 20 wherein said
signal sensing means (27) comprises means re-
sponsive to the presence of a first output signal
from said first filter means (23) concurrently with
the absence of a second output signal from said
second filter means (24) to indicate that said FM
luminance signal was recorded in said one fre-
quency band; and means responsive to the pres-
ence of a second output signal from said second
filter means (24) regardless of whether a first out-
put signal from said first filter means (23) also is
present, to indicate that said FM luminance signal
was recorded in said other frequency band.

Apparatus according to claim 20 wherein said FM
luminance component contains synchronizing
signal information; wherein the first frequency to
which said first filter means (23) is tuned is ap-
proximately equal to the frequency component in
the FM luminance signal representing the ampli-
tude of the synchronizing signal when said FM |u-
minance signal is recorded in said one frequency
band; and wherein the second frequency to which
said second filter means (24) is tuned is approx-
imately equal to the difference between twice the
frequency componentin the FM luminance signal
representing an average level of video picture in-
formation when said FM luminance signal is re-
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corded in said other frequency band and said first
frequency.

A method of detecting whether an input FM sig-
nal, which includes predetermined information,
occupies a first frequency band or a second fre-
quency band, said predetermined information be-
ing represented by respective particular frequen-
cy components in the first and second frequency
bands, said method comprising the steps of:
detecting in said FM signal a particular frequency
component in said first frequency band to pro-
duce a first output signal;

detecting in said FM signal a different frequency
component approximately equal to the difference
between twice a predetermined frequency in-
cluded in the second frequency band and the par-
ticular frequency component in said first frequen-
cy band to produce a second output signal; and
producing a frequency band indicating signal in
response to a comparison of said firstand second
output signals.

Amethod according to claim 23 wherein said step
of producing a frequency band indicating signal
comprises producing afirst band indicating signal
when said first output signal is produced concur-
rently with the absence of said second output sig-
nal, and producing a second band indicating sig-
nal when said second output signal is produced
regardless of whether said first output signal also
is present.

A method according to claim 24 wherein said first
frequency band is lower than said second fre-
quency band; and wherein a lower side band
component included in said second frequency
band may be detected as said particular frequen-
cy component in said first frequency band and a
corresponding upper side band component may
be detected as the different frequency compo-
nent.

A method according to claim 24 wherein said first
frequency band is higher than said second fre-
quency band; and wherein a lower side band
component included in said second frequency
band may be detected as the different frequency
component and a corresponding upper side band
component may be detected as said particular
frequency component in said first frequency
band.

A method according to claim 24 wherein the step
of producing a frequency band indicating signal
further comprises level adjusting the first and
second output signals by increasing the level of
one of said first and second output signals rela-
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tive to the other, and comparing the level adjusted
output signals to produce said band indicating
signal.

28. A method according to claim 27 wherein the step

of level adjusting comprises adding a dc offset of
positive value to the second output signal.

29. A method according to claim 28 wherein the sec-

ond band indicating signal is produced to indicate
that the FM signal occupies the second frequen-
cy band when the level adjusted second output
signal exceeds the first output signal.

Patentanspriiche

1.

Vorrichtung zum Erfassen der Art eines Signals
dahingehend, ob ein wiedergegebenes FM-Si-
gnal in einer ersten Betriebsart oder in einer zwei-
ten Betriebsart aufgezeichnet wurde, wobei die
ersten und die zweiten Betriebsarten unter-
schiedliche Frequenzbander mit jeweils unter-
schiedlichen Tragerfrequenzen haben und das
FM-Signal spezielle Frequenzkomponenten in
den betreffenden Frequenzbandern zum Dar-
stellen von vorbestimmter Information enthélt,
welche Vorrichtung umfalt:

ein erstes Erfassungsmittel (23, 25) zum
Erzeugen eines ersten Ausgangssignals, wenn
eine spezielle Frequenzkomponente in einem der
Frequenzbander erfaldt ist,

ein zweites Erfassungsmitttel (24, 26)
zum Erzeugen eines zweiten Ausgangssignals,
wenn eine unterschiedliche Frequenzkomponen-
te erfaldt ist, die angendhert gleich der Differenz
zwischen dem Zweifachen einer vorbestimmten
Frequenz, die in dem anderen der Frequenzban-
der enthalten ist, und der speziellen Frequenz in
dem einen Frequenzband ist,

ein Eingangsmittel (22) zum Zufiihren des
wiedergegebenen FM-Signals zu dem ersten und
dem zweiten Erfassungsmittel (23, 25; 24, 26)
und

ein Signalerkennungsmittel (27) zum Ver-
gleichen der ersten und zweiten Ausgangssigna-
le zum Erzeugen eines Betriebsart-Erkennungs-
signals, das bezeichnend fiir die Betriebsart ist,
in der das wiedergegebene FM-Signal aufge-
zeichnet wurde.

Vorrichtung nach Anspruch 1, wobei das wieder-
gegebene FM-Signal ein Videosignal ist.

Vorrichtung nach Anspruch 1 oder 2, wobei die
vorbestimmte Information, welche durch speziel-
le Frequenzkomponenten dargestellt ist, ein Syn-
chronisierungssignal enthélt, dessen Amplitude
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durch eine erste spezielle Frequenz in dem einen
Frequenzband und eine zweite spezielle Fre-
quenz in dem anderen Frequenzband dargestellt
ist.

Vorrichtung nach Anspruch 2, wobei die vorbe-
stimmte Frequenz, die in dem anderen der Fre-
quenzbander enthalten ist, bezeichnend fir ei-
nen vorbestimmten Pegel des Videosignals ist.

Vorrichtung nach Anspruch 4, wobei der vorbe-
stimmte Pegel aus einem angendhert mittleren
Pegel einer Video-Bildinformation besteht.

Vorrichtung nach Anspruch 5, wobei der angena-
hert mittlere Pegel der Video-Bildinformation aus
einem 50%-Weill Pegel besteht.

Vorrichtung nach einem der vorhergehenden An-
spriiche, bei der die ersten und zweiten Erfas-
sungsmittel (23, 25; 24, 26) ein erstes bzw. ein
zweites BandpaRfilter (23, 24) enthalten, wovon
jedes auf eine unterschiedliche Mittenfrequenz
abgestimmt ist.

Vorrichtung nach Anspruch 7, bei der das erste
Bandpaffilter (23) auf eine Frequenz f; abge-
stimmt ist, die angenéahert gleich derjenigen Fre-
quenz ist, welche einen Synchronisierungssi-
gnal-Amplitudenpegel in dem einen Frequenz-
band darstellt, und das zweite Bandpal¥filter (24)
auf eine Frequenz (2f,-f;) abgestimmt ist, wobei
f, gleich derjenigen Frequenz ist, die einen ange-
néhert mittleren Pegel der Video-Bildinformation
in dem anderen Frequenzband darstellt.

Vorrichtung nach Anspruch 8, wobei das eine
Frequenzband niedriger als das andere Fre-
quenzband liegt und bei der eine untere Seiten-
bandkomponente, die in dem anderen Frequenz-
band enthalten ist, das erste Bandpaffilter (23)
durchlaufen kann und eine entsprechende obere
Seitenbandkomponente das zweite Bandpalfil-
ter (24) durchlaufen kann.

Vorrichtung nach Anspruch 8, wobei das eine
Frequenzband héher als das andere Frequenz-
band liegt und bei der eine untere Seitenband-
komponente, die in dem anderen Frequenzband
enthalten ist, das zweite Bandpalfilter (24)
durchlaufen kann und eine entsprechende obere
Seitenbandkomponente das erste Bandpalfilter
(23) durchlaufen kann.

Vorrichtung nach Anspruch 8, bei der jedes der
ersten und zweiten Erfassungsmittel (23, 5; 24,
26) ferner einen Signalpegeldetektor (25, 26) ent-
hélt, der mit dem betreffenden Bandpalfilter (23,
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24) verbunden ist, um ein Ausgangssignal zu er-
zeugen, wenn das Signal, welches das BandpaR-
filter (23, 24) durchlaufen hat, zumindest gleich
einem vorbestimmten Pegel ist, und bei der das
Signalerkennungsmittel (27) umfalt:

ein Pegeleinstellmittel (28) zum Erhéhen
des Pegels des Ausgangssignals, das mittels des
einen der Signalpegeldetektoren (26) erzeugt ist,
relativ zu dem Pegel des Ausgangssignals, das
mittels des anderen Signalpegeldetektors (25)
erzeugt ist, und

einen Komparator (27) zum Vergleichen
der eingepegelten Ausgangssignale, um das Be-
triebsart-Erkennungssignal zu erzeugen.

Vorrichtung nach Anspruch 11, bei der das
Pegeleinstellmittel (28) aus einem Gleich-
spannungs-Potentialverschiebungsmittel zum
Erzeugen eines Gleichspannungs-Versatzes fiir
das Ausgangssignal, das durch einen der Pegel-
detektoren (26) erzeugt ist, besteht.

Vorrichtung nach Anspruch 12, wobei der
Gleichspannungs-Versatz aus einer Spannung
mit positivem Wert besteht, die zu dem Aus-
gangssignal addiert wird, das mittels desjenigen
Signalpegeldetektors (26) erzeugt ist, der mit
dem zweiten Bandpalifilter (24) verbunden ist.

Vorrichtung nach Anspruch 13, bei der der Kom-
parator (27) ein Betriebsart-Erkennungssignal
erzeugt, welches die Tatsache kennzeichnet,
daf} das FM-Videosignal in der zweiten Betriebs-
art aufgezeichnet wurde, wenn das eingepegelte
Ausgangssignal, welches von demjenigen Si-
gnalpegeldetektor (26) zugefiihrt ist, der mit dem
zweiten Bandpaffilter (24) verbunden ist, das
Ausgangssignal tbersteigt, welches von demje-
nigen Signalpegeldetektor (25) zugefiihrt ist, der
mit dem ersten Bandpalfilter (23) verbunden ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, die ferner ein Anzeigemittel (14) um-
falt, das mit dem Signalerkennungsmittel (27)
verbunden ist und auf das Betriebsart-Erken-
nungssignal anspricht, um eine Anzeige betref-
fend die Betriebsart darzustellen, in welcher das
wiedergegebene FM-Signal aufgezeichnet wur-
de.

Vorrichtung nach Anspruch 15, die ferner ein
Sperrmittel (81, 82, 13) umfalt zum Sperren des
Anzeigemittels (14) fiir das Darstellen einer Be-
triebsart-Anzeige bei Nichtanliegen eines FM-Si-
gnals an dem Eingabemittel.

Videosignal-Wiedergabeeinrichtung zum Wie-
dergewinnen eines Leuchtdichtesignals, das ent-
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weder in einer ersten Betriebsart oder in einer
zweiten Betriebsart frequenzmoduliert wurde,
wobei die erste und die zweite Betriebsart unter-
schiedliche Frequenzbander mit jeweils unter-
schiedlichen Tragerfrequenzen aufweisen, wel-
che Einrichtung umfaft:

ein Wiedergabemittel (2) zum Wiederge-
ben eines zusammengesetzten Videosignals,
das Farbdifferenz- und FM-Leuchtdichtesignale
enthalt, von einem Aufzeichnungsmedium (1),

Trennmittel (4, 5), die mit dem Wiederga-
bemittel (2) verbunden sind, zum Zerlegen des
zusammengesetzten Videosignals in ein Farbdif-
ferenzsignal und ein FM-Leuchtdichtesignal,

ein  Farbdifferenzsignal-Verarbeitungs-
mittel (8) zum Empfangen und Verarbeiten des
abgetrennten Farbdifferenzsignals,

ein einstellbares FM-Demodulationsmittel
(8) zum Empfangen und Demodulieren des abge-
trennten FM-Leuchtdichtesignals,

ein Nachentzerrungsmittel (9), das mit
dem FM-Demodulationsmittel (8) verbunden ist,
zum Nachentzerren des demodulierten Leucht-
dichtesignals und

ein Betriebsart-Erfassungsmittel (12) zum
Erfassen der Art eines Signals dahingehend, ob
das FM-Leuchtdichtesignal in der ersten oder in
der zweien Betriebsart aufgezeichnet wurde, wo-
bei das Betriebsarterfassungsmittel umfafit:

ein erstes Erfassungsmittel (23, 25) zum
Erzeugen eines ersten Ausgangssignals, wenn
eine spezielle Frequenzkomponente, die norma-
lerweise in einem der Frequenzbander enthalten
ist, in dem FM-Leuchtdichtesignal erfalt ist,

ein zweites Erfassungsmittel (24, 26) zum
Erzeugen eines zweiten Ausgangssignals, wenn
eine unterschiedliche Frequenzkomponente, die
angendhert gleich der Differenz zwischen dem
Zweifachen einer vorbestimmten Frequenz, die
normalerweise in dem anderen der Frequenz-
bander enthalten ist, und der speziellen Frequenz
in dem einen Frequenzband ist, in dem FM-
Leuchtdichtesignal erfalt ist,

ein Mittel (22) zum Zufihren des FM-
Leuchtdichtesignals zu dem ersten und zu dem
zweiten Erfassungsmittel,

ein Signalerkennungsmittel (27) zum Ver-
leichen des ersten mit dem zweiten Ausgangssi-
gnal zum Erzeugen eines Betriebsart-Erken-
nungssignals, das bezeichnend fiir die Betriebs-
art ist, in welcher das Leuchtdichtesignal fre-
quenzmoduliert wurde, und

ein Mittel (12) zum Anlegen des Betriebs-
art-Erkennungssignals an das FM-Demodulati-
onsmittel (8), um die Betriebsweise desselben in
Ubereinstimmung mit dem Frequenzband einz
ustellen, welches durch das FM-Leuchtdichtesi-
gnal belegt ist.
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Einrichtung nach Anspruch 17, bei der das Be-
triebsart-Erfassungsmittel (12) ferner ein Mittel
(12) umfaRt zum Anlegen des Betriebsart-Erken-
nungssignals an das Nachentzerrungsmittel (9)
zur Einstellung des Betriebs desselben in Uber-
einstimmung mit dem Frequenzband, welches
durch das FM-Leuchtdichtesignal belegt ist.

Einrichtung nach Anspruch 17 oder 18, bei der
das Betriebsart-Erfassungsmittel (12) ferner ein
Anzeigemittel (14), welches mit dem Signaler-
kennungsmittel (27) verbunden ist, zum Anzei-
gen der Betriebsart umfalt, in der das FM-
Leuchtdichtesignal aufgezeichnet wurde, wie es
durch das Betriebsart-Erkennungssignal ange-
geben ist.

Einrichtung nach Anspruch 17, bei der das erste
und das zweite Erfassungsmittel (23, 25; 24, 26)
jeweils ein erstes bzw. ein zweites Filtermittel
(23, 24) enthélt, das auf die erste bzw. auf die
zweite, unterschiedliche Frequenz abgestimmt
ist, so dal eine Frequenzkomponente, die in ei-
nem der unteren oder oberen Seitenbander des
anderen Frequenzbandes enthalten ist, das erste
Filtermittel (23) durchlaufen kann, und eine ent-
sprechende Frequenzkomponente, die in dem
anderen Seitenband enthalten ist, das zweite Fil-
termittel (24) durchlaufen kann.

Einrichtung nach Anspruch 20, bei der das Si-
gnalerkennungsmittel (27) umfaft:

ein Mittel, das auf das Vorliegen eines er-
sten Ausgangssignals aus dem ersten Filtermittel
(23) bei gleichzeitigem Nichtvorliegen eines
zweiten Ausgangssignals aus dem zweiten Filter-
mittel (24) anspricht, um darauf hinzuweisen, da
das FM-Leuchtdichtesignal in dem einen Fre-
quenzband aufgezeichnet wurde, und

ein Mittel, das auf das Vorliegen eines
zweiten Ausgangssignals aus dem zweiten Filter-
mittel (24) ohne Riicksicht darauf anspricht, ob
aullerdem ein erstes Ausgangssignal aus dem
ersten Filtermittel (23) vorliegt, um darauf hinzu-
weisen, daR das FM-Leuchtdichtesignal in dem
anderen Frequenzband aufgezeichnet wurde.

Einrichtung nach Anspruch 20, wobei die FM-
Leuchtdichtesignalkomponente  Synchronisie-
rungssignal-Information enthalt, wobei die erste
Frequenz, auf die das erste Filtermittel (23) ab-
gestimmt ist, angenahert gleich der Frequenz-
komponente in dem FM-Leuchtdichtesignal ist,
welche die Amplitude des Synchronisierungssi-
gnals darstellt, wenn das FM-Leuchtdichtesignal
in dem einen Frequenzband aufgezeichnet wur-
de, und wobei die zweite Frequenz, auf die das
zweite Filtermittel (24) abgestimmt ist, angena-
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hert gleich der Differenz zwischen dem Zweifa-
chen derjenigen Frequenzkomponente in dem
FM-Leuchtdichtesignal, die einen mittleren Pegel
der Video-Bildinformation darstellt, wenn das
FM-Leuchtdichtesignal in dem anderen Fre-
quenzband aufgezeichnet wurde, und der ersten
Frequenz ist.

23. Verfahren zum Erfassen der Arteines Signals da-

hingehend, ob ein Eingangs-FM-Signal, das vor-
bestimmte Information enthélt, ein erstes Fre-
quenzband oder ein zweites Frequenzband be-
legt, wobei die vorbestimmte Information durch
betreffende spezielle Frequenzkomponenten in
den ersten und zweiten Frequenzbandern darge-
stellt ist, welches Verfahren Schritte umfafit zum

Erfassen in dem FM-Signal einer speziel-
len Frequenzkomponente in dem ersten Fre-
quenzband, um ein erstes Ausgangssignal zu er-
zeugen,

Erfassen in dem FM-Signal einer unter-
schiedlichen Frequenzkomponente, die angena-
hert gleich der Differenz zwischen dem Zweifa-
chen einer vorbestimmten Frequenz, die in dem
zweiten Frequenzband enthalten ist, und der spe-
ziellen Frequenzkomponente in dem ersten Fre-
quenzband ist, um ein zweites Ausgangssignal
zu erzeugen, und

Erzeugen eines Frequenzband-Kenn-
zeichnungssignals in Reaktion auf einen Ver-
gleich der ersten und zweiten Ausgangssignale.

24. Verfahren nach Anspruch 23, bei dem der Schritt

zum Erzeugen eines ersten Frequenzband-
Kennzeichnungssignals umfalit:

das Erzeugen eines ersten Band-
Kennzeichnungssignals, wenn das erste Aus-
gangssignal bei gleichzeitigem Nichtvorliegen
des zweiten Ausgangssignals erzeugt ist, und

das Erzeugen eines zweiten Band-
Kennzeichnungssignals, wenn das zweite Aus-
gangssignal ohne Ricksicht darauf erzeugt ist,
ob das erste Ausgangssignal ebenfalls vorliegt.

25. Verfahren nach Anspruch 24, wobei das erste

Frequenzband tiefer als das zweite Frequenz-
band liegt und wobei eine untere Seitenbandkom-
ponente, die in dem zweiten Frequenzband ent-
halten ist, als die spezielle Frequenzkomponente
in dem ersten Frequenzband erfalt werden kann
und eine entsprechende obere Seitenbandkom-
ponente als die unterschiedliche Frequenzkom-
ponente erfal’t werden kann.

26. Verfahren nach Anspruch 24, wobei das erste

Frequenzband héher als das zweite Frequenz-
band liegt und wobei eine untere Seitenbandkom-
ponente, die in dem zweiten Frequenzband ent-
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halten ist, als die unterschiedliche Frequenzkom-
ponente erfalt werden kann und eine entspre-
chende obere Seitenbandkomponente als die
spezielle Frequenzkomponente in dem ersten
Frequenzband erfaflt werden kann.

Verfahren nach Anspruch 24, bei dem der Schritt
zum Erzeugen eines Frequenzband-Kennzeich-
nungssignals ferner umfallt: eine Pegeleinstellung
der ersten und zweiten Ausgangssignale durch Er-
h&éhen des Pegels des einen der ersten und zweiten
Ausgangssignale relativ zu dem anderen und Ver-
gleichen der pegeleingestellten Ausgangssignale,
um das Band-Kennzeichnungssignal zu erzeu-
gen.

Verfahren nach Anspruch 27, bei dem der Schritt
zur Pegeleinstellung das Addieren einer Versatz-
Gleichspannung positiven Werts umfaft.

Verfahren nach Anspruch 28, bei dem das zweite
Band-Kennzeichnungssignal erzeugt wird, um
anzuzeigen, dal das FM-Signal das zweite Fre-
quenzband besetzt, wenn das pegeleingestellte
zweite Ausgangssignal das erste Ausgangssi-
gnal iibersteigt.

Revendications

Dispositif pour détecter si un signal FM reproduit
a été enregistré selon un premier mode ou selon
un second mode, les premier et second modes
ayant des bandes de fréquence différentes avec
des fréquences porteuses respectivement diffé-
rentes, et le signal FM contenant des composan-
tes de fréquence particuliéres dans les bandes
de fréquence respectives pour représenter une
information prédéterminée, ledit dispositif
comportant :

des premiers moyens de détection (23,
25) pour produire un premier signal de sortie lors-
qu'une composante de fréquence particuliére
dans l'une des bandes de fréquence est détec-
tée ;

des seconds moyens de détection (24, 26)
pour produire un second signal de sortie lors-
qu’une composante de fréquence différente ap-
proximativement égale a la différence entre le
double d’'une fréquence prédéterminée comprise
dans 'autre desdites bandes de fréquence et la
fréquence particuliére dans ladite premiére ban-
de de fréquence est détectée ;

des moyens d’entrée (22) pour délivrer le
signal FM reproduit auxdits premiers et seconds
moyens de détection (23, 25 ; 24,26) ; et

des moyens de détection de signaux (27)
pour comparer lesdits premier et second signaux
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de sortie pour produire un signal d’identification
de mode représentatif du mode selon lequel le si-
gnal FM reproduit a été enregistré.

Dispositif selon la revendication 1, dans lequel le
signal FM reproduit est un signal vidéo.

Dispositif selon la revendication 1 ou la revendi-
cation 2, dans lequel I'information prédéterminée
représentée par des composantes de fréquence
particuliéres comprend un signal de synchronisa-
tion dontI'amplitude estreprésentée par une pre-
miére fréquence particuliére dans ladite premiére
bande de fréquence et une seconde fréquence
particuliére dans ladite autre bande de fréquen-
ce.

Dispositif selon larevendication 2, dans lequel la-
dite fréquence prédéterminée comprise dans
I'autre desdites bandes de fréquence est repré-
sentative d’'un niveau prédéterminé dudit signal
vidéo.

Dispositif selon larevendication 4, dans lequel le-
dit niveau prédéterminé comporte un niveau
moyen approché d’information d’image vidéo.

Dispositif selon larevendication 5, dans lequel le-
dit niveau moyen approché d’information d'image
vidéo comporte un niveau de blanc a 50%.

Dispositif selon I'une quelconque des revendica-
tions précédentes, dans lequel lesdits premiers
et seconds moyens de détection (23, 25 ; 24, 26)
comprennent des premiers et seconds moyens
de filtre passe-bande (23, 24) respectivement,
accordés chacun sur une fréquence différente.

Dispositif selon la revendication 7, dans lequel le
premier filtre passe-bande (23) est accordé sur
une fréquence f; approximativement égale a la
fréquence représentant un niveau d’amplitude de
signal de synchronisation dans ladite premiére
bande de fréquence ; et le second filtre passe-
bande (24) est accordé sur une fréquence (2f,-
f1), ou f, est égale a la fréquence représentant un
niveau approximativement moyen d’information
d'image vidéo dans ladite autre bande de fré-
quence.

Dispositif selon larevendication 8, dans lequel la-
dite premiére bande de fréquence est inférieure
aladite autre bande de fréquence ; et dans lequel
une composante de bande latérale inférieure
comprise dans ladite autre bande de fréquence
peut étre transmise par ledit premier filtre passe-
bande (23) et une composante de bande latérale
supérieure correspondante peut étre transmise
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par ledit second filtre passe-bande (24).

Dispositif selon larevendication 8, dans lequel la-
dite premiére bande de fréquence est supérieure
aladite autre bande de fréquence ; et dans lequel
une composante de bande latérale inférieure
comprise dans ladite autre bande de fréquence
peut étre transmise par ledit second filtre passe-
bande (24) et une composante de bande latérale
supérieure correspondante peut étre transmise
par ledit premier filtre passe-bande (23).

Dispositif selon la revendication 8, dans lequel
chacun desdits premiers et seconds moyens de
détection (23, 25 ; 24, 26) comprend en outre un
détecteur de niveau de signal (25, 26) couplé au
filtre passe-bande respectif (23, 24) pour produi-
re un signal de sortie si le signal transmis par le
filtre passe-bande (23, 24) est au moins égal aun
niveau prédéterminé ; et dans lequel lesdits
moyens de détection de signal (27) comprenne
des moyens de réglage de niveau (28) pour ac-
croitre le niveau du signal de sortie produit par
I'un desdits détecteurs de niveau de signal (26)
par rapport au niveau du signal de sortie produit
par l'autre détecteur de niveau de signal (25), et
un comparateur (27) pour comparer les signaux
de sortie réglés en niveau pour produire ledit si-
gnal d’identification de mode.

Dispositif selon la revendication 11, dans lequel
lesdits moyens de réglage de niveau (28)
comprennent des moyens de décalage continus
pour produire un décalage continu pour le signal
de sortie produit par I'un desdits détecteurs de ni-
veau (26).

Dispositif selon la revendication 12, dans lequel
ledit décalage continu est une valeur positive et
est ajouté au signal de sortie produit par le détec-
teur de niveau (26) couplé audit second filtre pas-
se-bande (24).

Dispositif selon la revendication 13, dans lequel
ledit comparateur (27) produit un signal d’identi-
fication de mode représenté de mode représen-
tant que le signal vidéo FM a été enregistré selon
ledit second mode lorsque le signal de sortie ré-
glé en niveau détecté par le détecteur de niveau
(26) couplé audit second filtre passe-bande (24)
dépasse le signal de sortie délivré par le détec-
teur de niveau (25) relié audit premier filtre pas-
se-bande (23).

Dispositif selon I'une quelconque des revendica-
tions précédentes, comportant en outre des
moyens d’affichage (14) reliés auxdits moyens
de détection de signal (27) et sensibles audit si-
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gnal d’identification de mode pour afficher une
indication du mode selon lequel le signal FM re-
produit a été enregistré.

Dispositif selon la revendication 15, comportant
en outre des moyens de blocage (81, 82, 13) pour
empécher les moyens d’affichage (14) de visua-
liser une indication de mode en I'absence d’un si-
gnal FM sur lesdits moyens d’entrée.

Dispositif de reproduction d’un signal vidéo pour
récupérer un signal de luminance modulé en fré-
quence selon un premier mode ou selon un se-
cond mode, les premier et second modes ayant
des bandes de fréquence différentes avec des
fréquences porteuses respectivement différen-
tes, ledit dispositif comportant :

des moyens de reproduction (2) pour re-
produire un signal vidéo composite comprenant
des signaux de chrominance et de luminance FM
depuis un support d’enregistrement (1) ;

des moyens de séparation (4, 5) couplés
auxdits moyens de reproduction (2) pour séparer
le signal vidéo composite en un signal de chromi-
nance et en un signal de luminance FM ;

des moyens de traitement de chrominan-
ce (6) pour recevoir et traiter le signal de chromi-
nance séparé;

des moyens de démodulation FM régla-
bles (8) pour recevoir et démoduler le signal de lu-
minance FM séparé ;

des moyens de désaccentuation (9) reliés
auxdits moyens de démodulation FM (8) pour dé-
saccentuer le signal de luminance démodulé ; et

des moyens de détection de mode (12)
pour détecter si le signal de luminance FM a été
enregistré selon le premier ou le second mode,
lesdits moyens de détection de mode (12)
comportant :

des premiers moyens de détection (23,
25) pour produire un premier signal de sortie lors-
qu’une composante de fréquence particuliére
normalement comprise dans 'une desdites ban-
des de fréquence est détectée dans le signal de
luminance FM ;

des seconds moyens de détection (24, 26)
pour produire un second signal de sortie lors-
qu’une composante de fréquence différente ap-
proximativement égale a la différence entre le
double d’'une fréquence prédéterminée normale-
ment comprise dans l'autre desdites bandes de
fréquence et la fréquence particuliére dans ladite
premiére bande de fréquence est détectée dans
le signal de luminance FM ;

des moyens (22) pour appliquer le signal
de luminance FM auxdits premiers et seconds
moyens de détecttion ;

des moyens de détection de signal (27)
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pour comparer lesdits premier et second signaux
de sortie pour produire un signal d’identification
de mode représentatif du mode dans lequel le si-
gnal de luminance a été modulé en fréquence ; et

des moyens (12) pour appliquer ledit si-
gnal d’identification de mode auxdits moyens de
démodulation FM (8) pour régler le fonctionne-
ment de ceux-ci conformément a la bande de fré-
quence occupée par le signal de luminance FM.

Dispositif selon la revendication 17, dans lequel
lesdits moyens de détection de mode (12)
comportent en outre des moyens (12) pour appli-
quer ledit signal d’identification de mode auxdits
moyens de désaccentuation (9) pour régler le
fonctionnement de ceux-ci conformément a la
bande de fréquence occupée par le signal de lu-
minance FM.

Dispositif selon la revendication 17 ou la reven-
dication 18, dans lequel lesdits moyens de détec-
tion de mode (12) comportent en outre des
moyens d’affichage (14) reliés auxdits moyens
de détection de signal (27) pour afficher le mode
selon lequel le signal de luminance FM a été en-
registré comme indiqué par ledit signal d’identifi-
cation de mode.

Dispositif selon la revendication 17, dans lequel
lesdits premiers et seconds moyens de détection
(23, 25; 24, 26) comprennent des premier et se-
cond filtres (23, 24), respectivement, accordés
sur des premiére et seconde fréquences diffé-
rentes de telle sorte qu’'une composante de fré-
quence comprise dans I'une des bandes |latérales
inférieure ou supérieure de ladite autre bande de
fréquence peut étre transmise par ledit premier
filtre (23) et une composante de fréquence
correspondante comprise dans I'autre bande la-
térale peut étre transmise par ledit second filtre
(24).

Dispositif selon la revendication 20, dans lequel
lesdits moyens de détection de signal (27)
comportent des moyens sensibles a la présence
d’un premier signal de sortie dudit premier filtre
(23) concurremment avec I'absence d’un second
signal de sortie dudit second filtre (24) pour indi-
quer que ledit signal de luminance FM a été en-
registré dans ladite premiére bande de fréquen-
ce; et des moyens sensibles a la présence d'un
second signal de sortie dudit second filtre (24) in-
dépendamment du fait qu’'un premier signal de
sortie dudit premier filtre (23) est également pré-
sent, pour indiquer que ledit signal de luminance
FM a été enregistré dans ladite autre bande de
fréquence.
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Dispositif selon la revendication 20, dans lequel
ladite composante de luminance FM contient une
information de signal de synchronisation ; dans
lequel la premiére fréquence sur laquelle ledit
premier filtre (23) est accordé est approximative-
ment égale a la composante de fréquence dans
le signal de luminance FM représentant I'amplitu-
de du signal de synchronisation lorsque ledit si-
gnal de luminance FM est enregistré dans ladite
premiére bande de fréquence ; et dans lequel la
seconde fréquence sur laquelle ledit second filtre
(24) est accordé est approximativement égale a
ladifférence entre le double de la composante de
fréquence dans le signal de luminance FM repré-
sentant un niveau moyen d’information d'image
vidéo lorsque ledit signal de luminance FM est
enregistré dans ladite autre bande de fréquence
et ladite premiére fréquence.

Procédé pour détecter si un signal FM d’entrée,
qui comprend une information prédéterminée,
occupe une premiére bande de fréquence ou une
seconde bande de fréquence, ladite information
prédéterminée étant représentée par des compo-
santes de fréquence particulieres respectives
dans les premiére et seconde bandes de fré-
quence, ledit procédé comportant les étapes
consistant a :

détecter dans ledit signal FM une compo-
sante de fréquence particuliére dans ladite pre-
miére bande de fréquence pour produire un pre-
mier signal de sortie ;

détecter dans ledit signal FM une compo-
sante de fréquence différente approximative-
ment égale a la différence entre le double d’'une
fréquence prédéterminée comprise dans la se-
conde bande de fréquence et la composante de
fréquence particuliére dans ladite premiére ban-
de de fréquence pour produire un second signal
de sortie ; et

produire un signal représentatif d’'une ban-
de de fréquence en réponse a une comparaison
desdits premier et second signaux de sortie.

Procédé selon la revendication 23, dans lequel
ladite étape de production d'un signal représen-
tatif d'une bande de fréquence comporte la pro-
duction d’'un premier signal représentatif de la
bande lorsque ledit premier signal de sortie est
produit concurremment a I'absence dudit second
signal de sortie, et produire un second signal re-
présentatif d'une bande lorsque ledit second si-
gnal de sortie est produit indépendamment du fait
que ledit premier signal de sortie est également
présent.

Procédé selon la revendication 24, dans lequel
ladite premiére bande de fréquence est inférieure
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aladite seconde bande de fréquence ; etdans le-
quel une composante de bande latérale inférieure
comprise dans ladite seconde bande de fréquen-
ce peut étre détectée en tant que ladite compo-
sante de fréquence particuliére dans ladite pre-
miére bande de fréquence et une composante de
bande latérale supérieure correspondante peut
étre détectée en tant que composante de fré-
quence différente.

Procédé selon la revendication 24, dans lequel
ladite premiére bande de fréquence est plus éle-
vée que ladite seconde bande de fréquence ; et
dans lequel une composante de bande latérale
inférieure comprise dans ladite seconde bande
de fréquence peut étre détectée en tant que
composante de fréquence différente et une
composante de bande latérale supérieure corres-
pondante peut étre détectée en tant que ladite
composante de fréquence particuliére dans ladi-
te premiére bande de fréquence.

Procédé selon la revendication 24, ou I'étape de
production d’un signal représentatif d’'une bande
de fréquence comprend en outre I'étape consis-
tant arégler le niveau des premier et deuxiéme si-
gnaux de sortie par augmentation du niveau de
I'un desdits premier et deuxiéme signaux de sor-
tie par rapport a l'autre, et I'étape consistant a
comparer les signaux de sortie réglés en niveau
pour produire ledit signal représentatif d’'une ban-
de.

Procédé selon la revendication 27, ou I'étape de
réglage de niveau comprend I'addition d’'un déca-
lage de courant continu ayant une valeur positive
audit deuxiéme signal de sortie.

Procédé selon la revendication 28, ou on produit
le deuxiéme signal représentatif d’'une bande
pour indiquer que le signal FM occupe la deuxié-
me bande de fréquence lorsque le deuxiéme si-
gnal de sortie réglé en niveau dépasse le premier
signal de sortie.
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